Enzymatic synthesis of radiolabeled phosphonoacetaldehyde.
Phosphonoacetaldehyde (Pald) is formed in a variety of biosynthetic pathways leading to natural phosphonates and is an intermediate in the degradation pathway of the natural product 2-aminoethylphosphonate. To facilitate the investigation of the enzymes catalyzing these pathways, a method for the synthesis of radiolabeled Pald was developed. The enzyme pyruvate phosphate dikinase was used to prepare phosphoenolpyruvate (PEP) from pyruvate, adenosine triphosphate (ATP), and orthophosphate. Then PEP was converted to phosphonopyruvate (Ppyr) with PEP mutase and then to Pald with Ppyr decarboxylase. By using [beta-32P]ATP or [2-14C]pyruvate as precursor, [32P]Pald or [1-14C]Pald was obtained, respectively. The utilization of the synthetic, radiolabeled Pald as a probe of enzyme mechanism was demonstrated with the enzyme phosphonoacetaldehyde hydrolase (trivial name phosphonatase). The single turnover time course for the formation and consumption of radiolabeled covalent enzyme species evidenced a kinetically competent covalent intermediate.